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Supplementary information for ‘Structure of Amphiphilic 
Terpolymer Raspberry Vesicles’ 
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Figure S1 How potential energy per chain changes with 𝜑𝑝 and . Note micelles and vesicles are equilibrium a

ggregates at low and high polymer concentration respectively.  The results suggest the transition is a second ord

er transition. 

 

 

Figure S2 The chemical compositions of outer skins of vesicles formed at 𝜑𝑝 = 0.1 (b)  = 0.98; (c)  = 0.24. The 

horizontal and vertical axses are 𝜃 and 𝜓 respectively. Definitions of 𝜃 and 𝜓 are shown in (a). 

-3 -2 -1 0 1 2 3

(c) 


-3 -2 -1 0 1 2 3

-1

0

1

(b) 







Page S2 

 

 

Figure S3 Normalised Eigen values of moment of inertia for aggregates with p 0.2 as shown in Figure 2.  The hydrated 

layers are excluded in these calculations.  A spherical aggregate has √
𝐼2

𝐼1
= √

𝐼3

𝐼1
= 1.  Grey dash line depicts the boundary 

above which the aggregates transform from micelles to vesicles.  
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Figure S4 Contributions of A-S, B-S, and C-S interactions to total energy 𝐹𝑡𝑜𝑡𝑎𝑙 and skin free energy 𝐹𝑠𝑘𝑖𝑛 of 

the aggregates. 
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Figure S5 (a) The size of aggregates 𝑟𝑎.  The hydrated layers are excluded in these calculations.  Grey dash li

ne depicts the boundary above which the aggregates transform from micelles to vesicles.  (b) Comparing the rad

ius of the aggregate with the radius of the cavity where S-beads are encapsulated. 

 

Figure S6 Radii of gyration 𝑅𝑔 of terpolymers and individual segments at various  and 𝜑𝑝.  Dash line depi

cts the micelle-vesicle boundary based on the state diagram in Figure 2 
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Figure S7 (a) to (f) Composition profiles of aggregates (excluding shells); (g) a comparison of composition profiles between 

Figure S7(a) and S7(b).  
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Figure S8 Composition profiles of vesicles formed (including skins and hydrated layers) at 𝜑𝑝 = 0.1 and 0.08. 
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Figure S9 Radial distributions of (a) and (b) C-C beads; (c) and (d) A-A beads; and (e) and (f) B-B beads on the outer skins 

of vesicles and micelles.  The horizontal axis is the distance between beads in DPD units. The vertical axis is the fraction 

of bead 𝑖, i.e. for each bin, 𝑓𝑖−𝑖  = Number of 𝑖 neigbour/Number of total neigbour around a 𝑖-bead.  
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Figure S10 (a) The dynamics of test chains in vesicles formed at 
p  = 0.1 is presented by plotting the mean square 

displacement (MSD) in DPD unit against time t. The dash lines are for guidance only.  At time t = 0, equilibrated vesicles 

have already been formed. 
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Figure S11 The number of encapsulated S-beads per terpolymer chain in vesicles formed at various conditions. 
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Table S1. Average length of solvated B-bead segments at various conditions.  Values in brackets are standard deviations.  

  

 


